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Abstract: Carbon microspheres (CMSs) were modified to improve their surface activity using different oxidant systems
under ultraviolet (UV) irradiation. The morphologies of all samples were characterized by field emission scanning electron
microscopy, and the functional groups introduced onto the surface of CMSs were analyzed qualitatively and quantitatively
by Fourier transformation infrared spectrometry, thermogravimetry, X-ray photoelectronic spectrometry and acid-base titra-
tion. The dispersion of oxidized CMSs in ethanol was also observed. The results show that oxygen-containing groups were
introduced onto the surface of CMSs in the three oxidative systems (H,0,, H,0,/7HNO;, H,0,/H,S80,) under UV irradi-
ation. The CMSs oxidized by UV/H, 0, + H,S0, showed the most amounts of oxygen-containing groups, which give a effi-

cient method to oxidize carbon materials.
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Fig. 1

and UV/H,0, + H,S0,(e), respectively

FESEM micrographs of CMSs of as-synthesized (a), purifyed (b), and treated by UV/H,0, (¢), UV/H,0, + HNO; (d)
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Fig. 2 FT-IR spectra of as-synthesized CMSs (a), and CMSs
modified by UV/H,0, (b), UV/H,0, + H,S0, (c)
and UV/H, 0, + HNO; (d) , respectively
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Fig. 3 TG curves of as-synthesized CMSs (a) , and CMSs mod-
ified by UV/H,0, (b), UV/H,0, + H,S0, (¢) and
UV/H, 0, + HNO, (d) , respectively

H,S0, thZ A fb)m CMSs 19 O & Bk — 1 (4] 4c,
4d) . O/CJEF- L2 504 0. 148 A1 0.235, it — 2P LS
UV/H,0, + H,S0, BH A 2 FliR R et CMSs S AL RCR
4, CMSs LTI ARKE O HHEW Z .

1S Goesson 2] |9 c.oo7e% [E]
3 0: 4.50% 2 0: 9.21%
° g
= > Ols
[ Ols 2
e c
S S— S [
2V 2|V

300 400 500 600 300 400 500 600

Binding Energy/eV Binding Energy/eV
|9 coet1a% [ [ocis ,, Ols[d]
=] 0: 16.0% =] C: 75.16%
S N. 2.86% Ols © O: 23.56%
} : 2. o JM }
C c
o) el © R ————
2l £
| -

300 400 500 600

Binding Energy/eV

300 400 500 600
Binding Energy/eV

E4 JFEH CMSs (a), K& % UV/H,0,(b), UV/H,0, +
HNO, (¢), UV/H,0, + H,S0, (d) 4 ¥ J5 CMSs iy

XPS 4 Ko R &
Fig. 4 XPS spectra and element compositions of as-synthesized
CMSs (a), and CMSs modified by UV/H,0, (b), UV/
H,0, + H,50,(c) and UV/H,0, + HNO, (d), respectively
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Fig. 5 Dispersion of the samples in ethanol with vibrating for 5 min

and standing for 24 h: as-synthesized CMSs (a), and
CMSs modified by UV/H,0, (b), UV/H,0, + HNO,
(¢) and UV/H,0, + H,S0,(d) respectively
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Fig. 6  Oxidized process of CMSs irradiated by UV
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